Five cephalosporins: pharmacokinetics and their relation to antibacterial potency.
In a group of adult volunteers, pharmacokinetic profiles of five cephalosporins were correlated with their minimal inhibitory concentrations (MICs90) against Staphylococcus aureus, Streptococcus pyogenes, Streptococcus pneumoniae, Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis, and Enterobacter aerogenes. Subjects received the following intravenous regimens in a randomized, crossover fashion: (1) 0.5 gm, 1 gm, or 2 gm of cefazolin; (2) 2 gm of cephalothin; (3) 1 gm of cephapirin; (4) 1 gm of cefoxitin; or (5) 0.5 gm of cefamandole. The 500-mg dose of cefazolin produced serum concentrations that exceeded those of any of the other cephalosporins at 0.5, 1, 2, 4, and 6 hours after administration. The area under the curve for this dose of cefazolin was at least twice that of any of the other antibiotics. Two hours after a 500-mg dose of cefazolin, serum levels exceeded the MIC90 for all seven groups of pathogens; at six hours, the 500-mg dose of cefazolin continued to achieve serum levels above the MIC90 against the majority of bacterial groups. In contrast, at two hours after administration none of the other cephalosporins maintained serum levels above the MIC90 for all pathogens; at six hours, the levels of cephapirin were adequate to inhibit the two streptococci, but serum levels of all other cephalosporins were inadequate to inhibit any of the pathogens. These data indicate that a 500-mg dose of cefazolin maintains serum levels above the MICs90 longer than any of the other cephalosporins tested and support the use of a 500-mg dose of cefazolin every eight hours for surgical prophylaxis and treatment of most community-acquired infections. Such a comparatively low dosage offers substantial savings to both patient and hospital.